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Table 1 .The average of climatic parameters in 2013 and 2014
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Fig. 1. Time, irrigation , rainfall and average temperature changes values in 2013
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Fig. 2. Time, irrigation, rainfall and average temperature changes values in 2014
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Fig. 3. Reference evapotranspiration (Grass) in 2013
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Fig. 4. Reference evapotranspiration (Grass) in 2014
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Fig. 5. Chickpea plant evapotranspiration in three lysimeter and their average during growing season in 2013
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Fig. 6. Chickpea plant evapotranspiration in three lysimeter and their average during growing season in 2014
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Table 4. Chickpea evapotranspiration values In different growth stages (mm)

Year Initial Development Medial End Sum
1391-1392 24.33 67.42 171.2 116.1 379.05
2013
1392-1393 27.83 75.1 232,51 145.02 480.45
2014
Sl 26.08 71.26 201.86 130.65 429.85
Average
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Table 5. Length of different growth stages of chickpea in 1392 and 1393

1391-1392 (2013)

1392-1393 (2014)
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Fig. 7. The average crop coefficient curve of four Chickpea growth stages in 2013
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Table 6. The average of single crop coefficients of Chickpea in growth stages in 2013

oy Jo e BE VSR B BT SOIED B I S B SV
Growth Stages Lysimete 1  Lysimete2 Lysimete3  Average

] al e 0541 0.536 0.56 0.546

Initial Stage

dnyi Al o 0.818 0.812 0.835 0.822

Medial Stage

oo alo e 1.066 1.088 1.108 1.087

Development Stage
b e 0.72 0.69 0.713 0.704
End Stage

IAY-IFAY Jlo 50wy Jolpo 0 9955 8 yiko (BLS ol pb (Silo -Y Jgu
Table 7. The Average of single crop coefficients of Chickpea in growth stages in 2014
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Table 8. Basal crop coefficient of chickpea in different growth satages in two years
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Fig. 9. A dual crop coefficients of Chickpea during growth stages in 1391-1392
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Introduction

The chickpea (Cicer arietinum L.) especially Bivanij cultivar is one of the most important bean crops
cultivated in the Kermanshah Province. The high value of protein in chickpea is the reason for its cultivation.
For an efficient and optimum use of water resources in each area, the water requirement and crop coefficients
of each plant is necessary. The crop evapotranspiration and irrigation water requirement can be estimated from
meteorological data. Although, a precise values of mentioned parameters determination can be obtained by
lysimeter in the field condition. Determination of crop coefficients is necessary for an accurate irrigation water
requirement and irrigation scheduling. Also, crop water estimation at different crop stages makes it a precise
determination of total water requirement. However, water requirement and the crop coefficients of chickpea
(Bivanij cultivar) have not been determined in semiarid area in Kermanshah province for practical purposes
and proper irrigation management use.

Materials & Methods

In this study the water requirement, single and dual crop coefficients of chickpea (Bivanij) cultivar was
determined by using water balance lysimeter during two years from 2013 to 2014. Five water balance drainable
lysimeters in the lysimeteric station belong to Department of Irrigation and Water Resources Engineering in
Campus of Agriculture and Natural Resource, Razi University were used. One lysimeter was used for grass
evapotranspiration and one lysimeter was used for bare soil evapotranspiration estimation. Therefore, three
Lysimeters were used for determination of chickpea evapotranspiration. Drainable lysimeters were used with
an internal diameter of 1.20 m and a depth of 1.40 m. Both inside and outside of each lysimeter were painted
with epoxy paint to prevent rusting. A Time Domain Reflectometer system (Trime -Fm with P2G probes) was
used to measure soil moisture. TDR probes were 6 mm in diameter and 160 mm long. The probes were installed
in all lysimeters at 6 different depths of 0.20, 0.40, 0.60, 0.80, 1.0 and 1.2 m. The irrigation was carried out in
all lysimeters after 30% depletion of available soil moisture to avoid any water stresses during the growing
period. The collected water from lysimeters was measured by a graded container. Silty clay soil consisting of
54% clay, 42.3% silt and 3.7% sand was used in lysimeters. In this study, the SIMDualKc model were
calibrated and validated for chickpea crop to find its ability for proper and accurate water resources
management. Regression coefficients (r), root mean square error (RMSE), mean bias error (MBE) and t-
statistic test (t) were used for SIMDualKc model evaluation by comparing observed and simulated Dual Kc
values over time, for the experimental area.
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Results & Discussion

Water requirement of chickpea (Bivanij cultivar) was determined as 379.05 and 480.45 mm for 2013 and
2014 respectively. In this study, the average length of the four stages of chickpeas during years 2013 and 2014
were determined as 16, 24, 39 and 25 days. The chickpea growing period in lysimeters was divided into four
stages (initial, development, middle and end).The average single crop coefficients for different periods of
growth were obtained as 0.54, 0.82, 1.11 and 0.69, respectively. Moreover, the basal crop coefficients of
chickpeas values for different periods of growth in two years and the average values were obtained as 0.39,
0.71, 1.01 and 0.62, respectively. Also, by comparing the results of lysimeteric data with SIMDualKc model
it was observed that the results of the model with calculation results were highly correlated as (R2 = 0.85) in
the year 2013 and (R2 = 0.86) in year 2014.

Conclusion

The seasonal ETc of chickpea (Bivanij cultivar) was determined in semiarid area of Kermanshah province.
According to obtained results during of two years investigation, it can be suggest that the estimated water
requirement and irrigation management of chickpea’s plant in dry and semi-dry climate with acceptable
accuracy was possible. The results of this research showed the ability of SIMDualKc model for estimating all
irrigation management parameters with high accuracy conditions.
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